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The MIDAS Linking Loader is a FDF-fc program to load re3ocAlible- 
fotoat output from the MIDAS assembler, with facilities to handle 
symbolic crUS S- references between independently assembled programs. 
Although it is arranged primarily to load from DECC-apc* Che loader is 
able also to load pa per-tape relocatable, programs.. 

To use the loader „ load it off the MACDMF SYSTEM tape as the file STIM.K t 
(a file STINK NEW may exist, repairing old bugs or introducing net*' 
features+) Then the loader expects commands to be typed in on che on- 
1 inc Ik ie c yps£ tWC Successive ALT MODE characters terminate the string 
ef commands. The commands in a String are not performed until Che string 
is cli us terminated ■< While a command string has net been terminated, 
RUBOUT will erase the last typed-in character (and type it out again as 
a reminder) , A command string may contain Any number of command*, and 
the effect is the same whether the commands ere together in one string 
or arc in successively typed-in strings each delimited by two AH' MODE* . 


ThA loader paincain# two Cables whose concents may change as programs 
are loaded: (a) the Loader Table, which contains definitiona of global 
symbols and unresolved virtual uss££#i (b) che local symbol table, 
containing ell program names, end the local symbol* for each program 
f&r which their loading was requested. 

In the following nocnaend descriptions, is aw o^tai number, or One of 
the PLmund characters seid to have a value, is ALT hluDF., which 

echoes out as $ , represents SPACE . 


commandfoym 


Meaning 


P 


Set to read from the paper tape reader. (Tape must 
be in the reader, end the reader must be on 
when this command is performed.) 


nMnanieHname? (f) Set to read from beginning of file _namel_ n a me2 on 

DECtspe unit n * (If n is omit Led, the leiE 
□EC t ap e me. nt lone die as s-iime d . ) 


N 


Load selected input file without local symbols. 



- 2 - 


Lced gelerCel input file, aavlng local ayabol definition* 
far DDT. {K and L let the Current Starting 
Add re ea to that, specified in l be program 
Loaded if Chet is not 

Copy all defined global symbnla in the Leader Tali It 
into the local symbol table (for DDT); then 
delete same from the Loader Table. 

Read itl the reloeatabla Vtraion of DPT fronr. DECLape 
unit l t tell It of all ayttsbols Jin the local 
eymbdl table; wipe OUC the loader and transfer 
control to DDT. 

Liet filet Of DSCtape unit n . (A* in the K Command, 
the argument £ a*y be omitted.) 

Transfer control to the Current Starting Addreu. 

Sat the Current Starting Address tc n and transfer 
control thereto. 

Print the value of n n «n octal Integer, 

Has the value of the Current Starting Addtei*, 

Haa the value of the lowest addreaa currently used 
by the loader, ■. 1 .. 

Delete all local find global aymbola from the local 
jy*ab-ol table and the Loader Table, 

Zero cere except reglstera 2 $ through 37 and the loader 
{from E up). 

Print content* of location n , 

Ha b the Current value of program relocation. 

Set program relocation CO n . 

Set craoon relocation Co k , 

print storego map: Each program ln cort h** an * ^ int 
in the map, AC the left is the program name, 
and at the right in octal la a word whose 
right half is the firat location used by the 
program and whose left half it the last 
location used by the program. 



■i _ print storage nn[j and. aliasing list (shcr; Emip) , Each 

pf£iy;f a:n loaded appears as foiiov-E: one line 1 
wl th the program came at the left and the first 
address u*brL by the pt'U'g.r&m. at tlie right; any 
nurabtt □£ lines indented One *p*ce , each listing 
an undefined symbol used In that progtar.-., with 
" the address of its first uae therein, Symbol* 

are global unless preceded by * meaning local. 

ft j print storage map and missing list (long form} r flitire 

the value of n is immaterial „ but an argument 
must be given,} Like i with tho following 
changes; (a) following the program nime is a 
3b-hit word in octal with first and last addresses 
as for the S command; 00 tha address la given 
of each reference CO each undefined symbol. 

n<(ym> Define symbol sym wi Eh the value n * The symbol will ba 

global unless a * is typed somewhere between 
< and > * 


Error me S s a 
5GE sir 


meaning 

Storage capacity exceodad. The pcogram being Cloaded 
collided with the loader at adr , 


ITGA. adr sym Undefined global ass igntnent. The global symbol bvf.; 

was undefined when ncodbd hy the loader to 
perform a parameter assignment or location 
assignment. The current loading address fa 
■fldt + 

MSG adr sy® Multiply defitied global, A defined global appeared to- 

the left of b ; when adr . the current location, 
d|d not equal the vaLut of the global. It was 
"Qc redefined. 


□K5 

Checka urn 

orror. 


FNF 

File not 

found cm 

EECtape specified. 

IMS nura 

Too much 

a ymbo1st 

ecouta when loading DDT, and means 


that DDT + symbol* +■ program exceed* storage 
available by nmL registers-, 


IU< Illegal necnory TEfercr.cC: SP error by the loader, 
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A tape labelled LlbSAKY is available* containing various useful sub¬ 
routines In. Che file LliERAR 1 , Lip- Co*-da te deta i Is arc postud in the 
PDP-6 room. Each program In the library £ile Vas flitembSdd uieh the 
♦ HERA pseudotns traction* and so will be loaded only if in the Loader 
Table is d request for a glob*! symbol defined In ch&C program, There¬ 
fore the library file should not be loaded until all programs hove been 
lo«ded vhicti make reference to the library subroutines, 


Command string Ejianples . 

(si) to load the program APLfiA RaLFIIA from DECtape uniji 3 t the program; 
SUER I from unit 2 r end the program 'HR from Unit 2; then to 
get e storage map and missing llatt 

5HALFHAJ1ALFHA © L2HSUER u l 0 UtSUBR^ 0 L? 0© 

In this enample^ L w-fis used for each ptogram to load its Local 
symbols. The b" comr-mnd could have been used in each Oh SO instead 
not E4 load local symbols. 

(sE) Then to go to DT!; 

TtJ0@ 

(h) To load the program In tht paper-tape reader end transfer 10 Its 
starting address; 

PKG ®© 

The L corsviBnd was not uaed here be cause t>DT net requested. 

(t) To load yfiCC REL from DECtape unit 1 and the requested library 
routines from mFlit 4 2 

lMPKO^KJ. 0 IAHLIBRAR J 0 S ©0 
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“IIIAS Lb a FB?-6 assembly program. leg input i* * symbolic-1 angu« S e file 

-i ■ ’ :Tf- ‘ ' ^" J : V?5 

either of paper tape punched in ASCII ccdej or a DECtape ASCII-mcd* file 

-V'. 

according to Che MAC file format (ice MAC-M-243). The Output a£ MIDAS is:' -' . " . 

a binapy file -- either a paper tape or a 5BLK or EEUQC-mcde file on DECtape. 

Hie input ilinguage is format-free, meaning that the value or use ?f 'i + &5r»15^ 
in the input does not depend en its position tn a line or On the page „ but V 

instead upon the character* (such a? talon, comma, and c 8 rria 3 e return) wtiUb 
delimit it. 

ih* c ro .i,t, „ f jt.,,;,, „ ortli : • «.|» — 

E ° “ t ' 1 * Ce4 i= m ^y Wto.* when the file lE l0id ^; AUo i„ 

r tfUt £1Ee • WtUi. - . Jut of jrf „ alne8 (f iU I 

s yin hois defined by the producer - Is incited for use vith BUT (so* ESC-6- ' ■ 

#-BP.-^T-lM-FPiACr M end A.I. Mano.''^; ifit^^Frocdur,''^ "'£I , 

The prosrmnmer s»y adSWWVSZ MVOMl SKBSK One * , ! I' 

aaast^^tum, u- » »ke s^oim i4C „ eeil 

Independently ag,sampled prcgirjims-. 

Ih« HMS eyo.bdiio -IdMui. , 

d*tre.. ***#*>£SRWKE*; 

io.=e 6 e r to eny of severe! redteos, «n a ti„ g point ™ te! „ hsif-wordp, chorsct.r 

str insJl etc. In eddirton It hen , vsri.ty of features oserol.structions 

..- incite „p*itifcr .dbstitotion a „d replta,*, of thersoter .trir^ ‘ 
comprising input to HILLAS * 

The "fir HUMS non ondirtskeniS^^J|ii» r ySj.* 

by Mbit, of the Tech Model Rsilroed Clot, includin* Messrs! fr ,, t „. Creehhiirt'- 
(Sross, Sol looey, Kotok, so soon. EW.ro end Since then, most if ch. •'? ' 

work on eko <ooe,nbl.r>>« been.jjm by Mr. c<j.nbl.« *„ is now nensi.In, the 
msintensnes sod development of MIMS. The correspond^ position rcierdtns 
the MIDAS Unking loader ia held by Mr. Holloway, 
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STHTAK OF CHARACTER 
Appearing ift VaLue h'Otcs 



ignored n'rtC&pt to separate dummy symbol names 


syllable constituents 


intra-syllable operators 


syllable s e p arator a 


field separators the symbol a will be 

used to stand for any 
single field separator 

the symbol J will be 
usod to stand for any 
one character of the 
set cr , If , ff >vt 

word terminators 


delimit syllable from without] 
dolimit word within 


indirect bit' £3 may appear anywhtrt in a ward 
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{SYLLABUS 

XtiB elementary unit of meaning In hIT>AS is the syllable* Depending upon its 
form an i upon hou it was defined, a syllable may be a nunber * a symbol , a 
maora nainS j. a n s cud ol ns t ru C C £ on , a gucted character , or une of sever*! kinds 
a f bracketed word . A peeudbinstruction directs some action on the part of 
MIDASi a macro name stands for a string of chataeteCS; other syllables (termed 
valued syllable e !? represent mmseric quantities, which are J6- bits in size. 

Such a quantity is die value of the Syllable* Associated with each valued 
Syllable is a re locationr a quantity which is either 0 or 1 * The value of 
seme syllables may be virtual , Reaping the value ia not known at assembly 
time but will become known sS the program is loaded. Virtual quantities have 
* relocation of £■ 

HUMBERT 

A String of digits foms an integer with its depressed numeric value and: 0 
relocation. The number is interpreted in the current radia * An Integer 
ended by f (single quote) is however taken as in base 3; and an integer ended 
by * (period) is taken in base 10, An integer may be followed by t followed 
by an integer: 

A t B, where A and 3 are integers, means the integer 

■r b 

B 

A * R., with R^ being the radist in which A is expressed* 

A String of digits with . (period) to the left of some digit is a floatinft-pdint 
number; decimal rsdfK is assumed, A flcating-point number may be followed by 
t integer, and the result is a floating point number J e*g* 3+5 t A means the 



same as 
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35P00 .■? . Any of these numeric formats m<t>' be fallowed by integer, 

. t s 

Hhitfi multiplies Che current value by 2 INTEGER ^ fEhe exporient integer may 
be terminated by 1 op , to forte its radix] otherwise it used the current redix 
The result is a fixed-point integer» For instance, 1*5 3 = 14 f j and 

17' *—- 3 ■ L70 1 * 

■SYMBOLS 

A string syllable constituents, which includes at lease One letter, or at 
least Ofi* $ ox *?! * or at least two * (periods), or which consists of the 
single character . (period) is a a ante ■ Only the first six characters of a 
name are used by the assembler* A name may be defined es a symbol, a matfO 
name, or a pseudoinstruction. A symbol is a valued syllable. 

One day write syllabled syllables which Cahej sy11ab1e^ as SO integer 
which may not be virtual, and must have 0 relocation; the expression means 
syllable! * 2 Syllab1e2 . If either syllable contains jmy operators whatsoever 
it must be a bracketed word. If syllable ! ifl virtual, or h#3 Qrelocation, 
the value of syllable s crust be less than 2 

If the character f (single quote) appears to the right of a character in a 

\ . 

symbol, it declares that symbol to be a variable . HlHAS forms a list of 
distinct variables, which become defined. At the first subsequent use of the 
pSCudoUstruction VARlAb or Ef3D, as unique memory locations* 

! _ . 1 . _ ■ . . ’ . ■ 

If " (double quote) follows any character In a symbol, it detieres that symbol 

global. If # global symbol is 1301 defined in the program where it appears its 
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value is virtual * te be supplied by the loader* If a global symbol is defined 
in thft program* its value is passed or. to the loader and there say resolve 
Virtual quantities in Other programs* 

. AND $■> ; THE CURRENT WCXZIW 

Mll&AS maintains sit 13-bit quantity (wtEh 1-bit relocation) called the current 
location counter . Its value, is that address into which the nent Storage w&rd 
will be assembled* The current Location may be act by use of the p 5 eudoinstPuttton 
LGC; it is advanced by ±_ with each storage word assembled, and by some amount 
at each use of the paeudotnEEmotions HIjOCEC, CGKSIA,, VARIAE and EJTP* £y use 
of JX>C the current location cay become virtual* 

HTDAS $lit> osintaina the offset + a 3&’bit- &-relocation quantity* This 
normally has value relocation 0 hut may be sat otherwise by the OFFSET 
p s audio in st me t i on, 

The symbol * £period) always has the value (and relocation) of Current 
Location plus Offset* For instance (assuming offset ■ (f) * in ADD [St'E + ] 
the * refers to the location of the ADD, not that of the SUB* 

The symbol $*' r is virtual* It ia the address where the loader is about to 
put a storage word* 54 in ADD £ SUE $*”] (regardless of any offset) the 
has the value of the location where the SUB is to be put. 

The virtual symbol Sft/ 1 stands for the loader relocation, i,e* the amount that 
the loader adds to the value of each quantity (including the location counter) 
which has a relocation, of 1* 
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OLlQTgl^ CHARACTERS 

If "(single quote) cr "{-double quote) or +{up arrow) appearg without 
a syllable constituent iamediately to its left,, the quote Cor arrow) nod the 
character immedlately to Its right are taken as a syllable with the 
value of the si:thf,t r or ASCTI Code* Ot ASCII ended with 77° , for tha 
character* respectively. t,£*. f A means 41’; ,r + means S3 r > tQ ta&anfi 2V . 


;j}{,'Cr:;:T::r- ^crds 


^vprd]> 

(word) 


[word] 


la £ syllable With the value of word a wftern word is a word. 

If the ( is immed lately preceded by a syllable-separating 

character., is a syllable whose value is word , the value of 

* s 

word with left and right halves swapped* 

is £ constant syllable 3 and w'ord in this esse is called j 
CQTVItaot wotd . As KlbAS asseiahles a program it forms a list 
of distinct constant words s and at the appee taste Or the 
p s dudoinstruction CONSlA Ot Eh’D a number of locations is 
reserved equal to the number of constant wordy Out standing* 
Each canscane word is assembled to appear in a unique one of 
these Locations, Ihen* each constant syllable which refers 
to a certain constant word is given the value of the address- 
Of that eonatant word, last, the table of constant words 
is reset to contain none* 



FIELtlS 


A val-ed syllable is a field : end two or more yolued syllables ney be combined 
to form a field by means of the- Syllable separators * - * / \ and £ * 

These perform respectively 36-bit integer operations of addition* subtractfor. a 
ouiltiplication 3 division (will truncate quotient) and bitwise EoDlesn QEL* 

XG£i and AH!), All ^ r s are performed first,, then all ^'s, then \ r s, then 

add /'fii last, + and - * Operators of the some hierarchy are performed in 
Order from left to right* 

KO.^S , 

One or more fields connected by field separators form s wot d * The two field 
separators are space (or horizontal tab), and cotraAft* (Space and h,tsb are 
synonymous end will both- bo Called spaces.) Spaces before end after a word 
art ignored* MtrC than One Space in a row are treated as one* Spaces adjacent 
to a conca are ignored* 

The values of the fields, are combined Co form Che value of the word according 
to the number of fields and the pattern of field separators, as detailed in 
the following chart* 



FORMAT TABLE 


[A j Hi and C stand far fields) 


format clumber 
ill octal 

pattern 

value 

13 


, ,0 

crassI gned 

14 


,A 

A & 777777 

15 


? A^C S 

1 

16 


,A ? \ 

f 

> unassigned 

17 


,A,C ^ 

1 

20 


A 

A 

21 

i 

| 


22 

1 

f not possible 


23 

i 

) 


24 


A W B 

A t*- B t 777777 

25 


A i^s B t- -i C 

A 0 E & 777777 © C ^ 777 777 

26 


A v E, 

A + <E & 17> 23* 

27 


A w E ,C 

A -h <E & 17> ^ 23* (J C £ 777777 

30 


A, 

A 

31 


not passible 


a 


A i i 

<A £ 777777 > <^13* 

33 


A j P C 

<A 4 777777 > 13- + C ^ 777777 

34 


A P B 

A 0 E <fc 777777 

35 


A h B ^ C ^ 


3b 


A S B i 1 

- unassigned 

37 


A.B.C 



The sign © aesns addition with carry suppressed from bit IS Co bit 17- 



In the case of four Ot mote fields In a woTd, toe first three are treated 
according to the chart and all subsequent fields, regardless of separators „ 
ire crested like field C, 

If In a word appears (woTd) with the character to Che It ft of the { other 
than + - * / \ 4t pr £ , the swapped value of the word within the parentheses 
Is saved and a“ the end of the outer word Is added into the w^rd being formed. 

Anywhere In a word may appear the character „ The ONhV effect of this is 
that when the word has been evaluated, the indirect hit, 1 Tl* y Is ORed 
into the value. The @ docs not terminate ayllabias or fields, nor is it taken 
part of a Syllabic or field. 

Certain symbols form the MIDAS initial s ymbol table » Any of those which represent 
FBP-fi machine instructions (except the 3 i-o instructions) may be independently 
defined by the programmer, in which case both values sr® available to MIDAS. 

When the symbol appears in the leftmost field df a word it aaaumas the initial 
valuer otherwise, the new’ value. 


cakes name e -syeboL with value * relocation end 
virtuality equal Co those of the Current location,. 

mskes fijm£ a Symbol with value , relocation and 
Virtuality of vord ■ 

saco ss name =«ord ^ , but also has the effect t when 
the symbol table is read by SST, of N half'killing" 
the symbol name in DDtr h £ symbol table* 


Kcaa uses 

name t 

name“word^ 
nac^r ■'“wo rd ^ 
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word ^ 
wos?d? 


word;test 1£ 


word i& taken a 3 a storage word- 

(4 aerlei of characters with, no- lnterv seiL ug 
word creates no storage wards and. does not eb*n£e 
the Current Location Center, 

word ii taken as it Storage word > end the test £run 
the j, to the first line feed is ignored. 


WOTEj: If ] 5r ; terminates a word it automatically closer, all open {[ 
and < groupings* Hence ADD**/[(3 jJ is the same as * 

ESEUDgtggmfCJjSBE . Mli. 


Any argument 5 supplied to the following; pseud oinstruct! ons in excess of 


those needed are ignored* 


f 

LOC i word ^ 


BLOCS & word l 


EHD a word i 


sets the Current Location counter to the right 
1-6 bits of the value of w-urd , with the relocation 
end virtuality of wore. 

sets the -Current Location Counter to the right 
IB bits of the sum of its previous value and the 
value of word ■ 

This marks the end of the program, and the tight 
T.B bits of the value of the word, and its relocation, 
ar& saved aa the program atarting address* The END 
also sets aa IfAKIAB and COWSTA, in that order, if 
there art any constant words or variables undefined* 


Same as (,fistdt } ,£icldl 
Same as wordl, 

-OF ,£i fleldl A field! A fleld!^ This is a syllable and so may have Syllable- 

combining operators to ita left and at the 
right of the lest £ * The value of the 
syllable ia the result of performing field! 
j F*?F-6 instruction with field! in the 


XWOEB & fleldl A field! Ji, ) 
YWB * fleldl 6 field!J J 

EXP £i word$* 



OCTAL 
DECIMAL 
ftADDt A 
OCWS-TA ^ 

VARIA 3 J, 

HULL JJ, 

EQUALS A name 1 £ name2 

TITLE £ string If 

OFFSET £ word^ 

5QU0ZE A field, symbol 
ASCII jtOxtj 


specified accumulator and _field3 in the 
specified memory Loca t i c n + The vain* of 
,0? Is the reuniting contents of the 
accumulator* 

Sets current radix to 6 

Sets current radix. to 1$. 

Sets current radix t5 value of w$t d ■ 

3:0servos space where it appears for all 
unas b igne d o ons t a nt wo r d s. 

Reserves space where it appears for all 

undefined variables. 

has r.o effect* Any number of arguments 
may be given and'will have no effect* 

canned is nade a Synonym of name 2 and may 
t>C OSOd anywhere instead of n.a:v:e 2 * This 
pstuooinstruction is generally used upon 
macros end pseudoinstructtons rather than 
aymboI s * 

The string, of characters through the first 
line feed is the title of the program, and 
is printed out whtn the TITLE pseudalostruntfan 
is encountered or, each pass of the a $ sorb 1 y, 

The program r.ame , which may be used by DDT , 
is set to the first G characters of the 
first syllable in the title* 

The Oftsue is set CO the value and relocation 
of word , 

Is a syllable with value equal, to the radii:~!>!3 
representation of symbol plus Afield £> l7>^3?, 

where j. is any ASCII character,, and text is 
eoy string of ASCII characters net containing 
j.: generates one or more Storage words, 

containing each five 7-bit charscters jf the 
text } from left to right Left-justified in 
successive words (in order that can be read 
with IL0B). It j, i® a syllable, fteid, or 



A5CI-5-vj text j 

.ASCII jtcxtj 

£1 KbIT^j t ext j 

.FMAM 1 ) 

■FNAM2J 

PRIMTC^JtHEtj 

PKIHT 1 L-J text j 
EXPIfNC AQaintI 
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word-separator other then space N the space 
ift&r ASCII esn be omitted* The entire 
LtSege ia treated as a syllable: any 
Syl lable-eomhining operators iit its left 
act upon the first storage word it 
generates, and *ny sy11abl«- c o^bifting 
operators to its right ait upon the last 
Storage word it generates. 


like ASCII , but if number d£ character® ip 
tftxt is divisible by 5, assembles final 
additional storage word of 3. 

like ASCIEj: but also when the character [ la 
encountered in the text takes the field 
following it, evaluate® that field, creates 
the character string representing that value 
in octal digits, and puts that character 
string into the assembled text storage words 
instead of the l and field. 

Same action a® ASCII, hut puts six aixblt 
Characters to the word. 

In Lime-sharing version only . Pt'AMl and 
■FE1AM2 correspond respectively to the sixbit 
code for the first and -second subnames of the 
source file (see Operating Inat ructions). 

For example* if the source file name Is 
RAbDOM FROfij ..KblAMl has the sane miner ic 
value as SIXBIT /FANDOM/ , f 

Takes a text argument identical in form to 
that of ASCII, and printE the. text on-line 
when the pseudoin®fraction is met op each 
pass of the assembly. storage words -art 
created. 

Sam® aa ESHNTC* but Suppresses type-OUt 
of the cLiarac ter J , 

A name2h H ♦ Each name is expunged, i.e. t deleted from 

the synhol tables and effectively forgotten 
by MIDAS. 



.BEGINS") 
.ENL^ C 


CON I 

ccno 

COSTS £ 

CQfTSO 

DATAI 

DATAO 

BUtl 

BUO 


field], 
fieldl , 

fieldl, 
fields, 
fields ■ 
field) , 


field; i 
fieldsj 
field;l 
fieldJi 
fieid21 
field;j 


fieldl p field2,J 
fieldj j fleld2|J ^ 


The code appearing between *BECTN and Its 
BatCchltlg ,EKD is termed a program block 
(net Ed be confused with a tlGCtipe ti 1 ock* 
a logical block of assembler output, or 
a group of locations spaced over by the 
BLOCK pjeudo fast wet ton)* All symbol 
definttions effected within a program 
block ar* "undone" at the .Eh'D, and such 
symbols regain the valuea they had at the 
.BEGIN. Program blocks nay be nested. 

The eight PDF-6 i-o instructions eta defined 
as pseudoina-tration* to'HIDAS, If they 
appear in the leftmost field of a word, then 
for that word the evaluation rules for 
certain word formats changes according to 
the following table; and the i-c instruction 
■Otherwise acts as a symbol with the value 
shown is the Initial Symbol Table, 


format number 

pattern 

value 



in Petal 





26 

A w B, 

A + < E 

A 

26. 

27 

A '^i E , C 

A + < B 

A w?> 

26. © C £777777 


FORMA A no, fs Inserts an entry in the format table 

replaces old entry) for format number jio 
{see format table on Page 9), The numeric 
Value of field fs_ is taken as three 12-bit 
bytes referring to the (up to) three distinctly 
handled fields in a word: the left L2 bits 
refer to the right most field, the middle 
12 hits to the field nert to the right most 
{if any) and the right 12 bits to the field 
2 from the right and any additonal fields, 

(If there is only one field in a given format 
it is the right moat regardless of punctuation 
which may be required after it.) 

A 12-bit byte describing a particular field 
is in turn treated as two fi-bit bytes. The 
right 6-bit byte specifies a mask and the 
left 6-bit byte specifies a shift. The mask 
number (say m) directs that only the right 
m bits of the field value he taking the shift 
uumber (say sj directs that the bits 
remaining af ter masking bo shifted left bits. 
The fields, after this masking and shifting 
are added to give the value ef the word, 
(Example: the 12-bit specification 270G^ 
describes an accumulator field; 


<fA17> ■*■ 21* 
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There are three exceptions to the above 
procedure. (1) If s field ±3 specified 
3s 0 @ 22 g (right half, not shifted) the 
Carry oot of bit IS is suppressed as the 
field is added into the word, ( 2 ) a 
virtual quantity Ray only OtCwt in 3 field 
specified '3'344g, $504 ,5 or 

27$4£u (3) If as a ayllable in the Icft- 

most field of a word appears any of the 
eight i-o instructions (D.ATAD, DATAJ* 

OONO* CO^I, ELEC, BLKJ t C0MSZ H COHSO) 
then any field in that word specified 
2704g is Instead taken as if specified 

32118 (i-o device field) + 


LENGT Jtextj (test argument OS for ASCII) this is 0 

syllable with the value of the number o£ 
characters in the test,- 


TYPE name 


is a syllable whose value depends on the 
nature (at that point) of the name name ■ 


value (octal) 
1 
2 

3 

4 

5 

6 
7 

115 

11 

17 


if nacae Is a 

pseudoinstruction or macroname 
defined symbol (not global, 
not 3 variable) 
undefined local symbol 
defined local variable 
undefined local variable 
defined global variable 
undefined global variable 
defined global symbol (not a 

variable) 

undefined global symbol (not 
a variable) 

unseen (except in .TYPE) 



) m s ■■RucriciTS part i i 


'i'-'ne foregoing sections described those features of the KlhAS language which 
(generally) handle numeric valves; these features should he efficient to the 
casual tt-cj, a fid adequate far a majority of KIEAS-Languago program + The 
following sect ions describe the charge ter-string-hand ling feature o£ jhua$ , 
primarily macroinitructiuna f REPEAT cad IR? (indefinite repeat), MEDaS takes 
each useg* of such pseudo- or macroinstruetions and trctislates that String of 
diameters into a n-ew character string (according to the rules below) which is 
fed beck as input to MTHA.S+ (See sketch) 


results of 
metros repeats 


ASCII 

inpot 



binary 

output 


REJaAT A field A text cr 


REPEAT A field A [text} 


(where text is any character string whose 
first character is not { jp.d which contains 
nc _cr) MIDAa detects this pseudo ins t me t ior 0 
determine? t(l£ numeric value of field (as an 
integer) , scy n; and passes text back as inpu 
e total of a titles j, followed each time fee 
cr-lf. 

■iiids fij the value of field ; then posses 
to the input _n times* The tent cay 
contain any characters including [endj; tee 
J which delimits the taxt is the first that 
matches the Opening [ H tfo extra characters 
are passed On. The (e-u^omust} brackets 
surrounding text arc not passed on + 
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■ RPCkT This i-S a symbol whose value depends on 

the innermost repeat in which it is 
c out a Ified: the first time Lhnt repeat 
' is processed, -RPChT bfS the value 0; 

the second time* it bas the valued ; -stc. 


The following pseudoinstructions , whose n^mCS begin IE S £re termed conditional 
assembly p s e udoijis tmet ions , 


IF t& texter ? 
IFi^. [textj 5 


IF2 £ tex£c_r } 
IF2 & [cck^J J 


(take Soke argument like that af REFEAT.) 
The text is passed back as input if the 
assembler is performing Fsas £ . Ochenwise 
this usage gives no characters out. 


Like IF^i but gives cext back to input only 
if performing. Pass 2. 


IFE i field A texL£r"? 
IFF, A field £ ftextl J 


][ f the numeric vs 1 ue of field is e qua 1 to $, 
the text is reprocessed oS input; Otherwise not. 


IFC 

IFCE 

IFN 

IFL 

IFI£ 



Identical to SEE in form; pass text beck egBin 
according as the value of their first 
argument is; greater than; greater than 
Or equal to; not equal to; less .than; less 
than, or equal to; respectively. 


1F$E A string ^ &striri£2 ^texter } (t*xt argument as in REPEAT*) The strings 
IF5E string \ £ string S A [text] J are compared character-f Or-c ha T-act-c r . 

Each string may contain spaces and commas 
if its first character is open bracket ([), 
in which cose that string is ended by the 
matching close bracket (])i £ucb outermost 
brackets ? if they exists sre not used in 
the string comparison. The text is then 
processed only if the twe fields are 
identical character strings. 


IFSK Like ^FSE, but passes text or, only if eh* 

two fields arc not identical -Strings. 

The IRP pseudoinstruction takes a triolet of 
arguments y separated by commas 1 Cnc first 
two are nar.es, called dummy symbols j the third 
is tefmCc a H &t + fjach of the dummy ayobol 
nam*£ nCfrd not bo given* The list consists 
of at; open brocket s gny number of elements 


1EF A A, B, [P, Q, R] i 
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separated by C-<?rrutia<s, and a closed bracket. 
Each *lamest is a string of zero Or more 
characters sod lists, The only character 
excluded is conuna; and that may appear il 
in a list, i*e* inside [ ]. For instance* 

IEP Nl, , [ AX, BY, [ C *D ,E ] * , ] has Hi its 
first dummy symbol* bas no second dummy 
symbol, and has a list of flue elements; 

AX; BY; [C ? D n E]; and two null arguments. 

The jra~ ge of an ITt} 3 is the string u£ 
characters from that IRE to the ntist 
matching TSkMlM* exclusive* The effect 
of ERp-TEly-tlM is to pass the rung® of 
the IEP an p$ input' again a number of 
times equal to the number of elements in 
the list af the IEP * The first tiro 
through the range> Che first dummy symbol 
af L the EEP has the string value of the 
first *lament of the list, meaning that; 
eppearance of that dummy symbol inside the 
range (terminated at each end by L or any 
non-syllable’■const! tuent) I? replaced 
(in effect) by the current string value of 
the dumay symbol* The second tice through 
the renge* Che first dummy symbol has the 
String value of the second element or the 
list* etc, 

Example; ISP A, , (Hi*W2„W4] 

AMI 3 , A 
TERKIN 

will recirculate the String 

ABB 3, Wl 
ABB 3, 

ABB 3, H4 

The gecand dummy Symbol of tRP has*' on 
each iteration through the Tange* the 
String value Of the remainder of the list 
yet urtuitd: for instance, on the third 
iteration of 1ST Q,R,[AND*J0R,.XOR t EqV a 
AHDCAj for R would be substituted EQV, AMECA. 

TRP A, B,[X»Y,£lC p Bp[t,q,R]E a F a [^I.U] ■ ■ 


TERHlJf £ 


The HP pseudoinstruction msy be followed 
by any number' of triplets, AC each Iteration, 
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ail t.be duemy symbols are advanced ih their 
respect;!vc Lists* the ISP Iterates a 
number of Cfares effusl to the number of 
elerrjenrs in the longest list; if one list 
19 exhausted before another, both its dummy 
Symbols receive null string vs lues + 

IBP-C £ A, E, [string] ^ Here A and B are dummy Symbols, and atrinj; 

is a string of characters ended by the 
firgt inarching J. On each iteration of 
the /fi-PC the first dummy symbol takes the 
string value of each successive e ha r sc t er 
In sir lug , and the second dummy aymbol has 
the string value of the string to the right 
of that character* in all other respects 
I RPC is used identicalLy to IRF. 

1RPS iA,E,[ayll 7 syl 2 •$ * * , <q syLn] Agair. A and B ore dunray symbols; v is 

any field or syllable separator* On £bch 
iteration the first dummy symbol has th« iirin 
valu® o£ successively each of the sy Li „ nnd th 
saconc dummy symbol has the string value of th 
y7 LC the right of the syllable which is (he 
current value of the first digamy symbol. 0E.be 
wise I3FS is like IRF and 1RFC, 

mCKfl INSTRUCTION 

A e^ereinstrutcion definition la a syntactic element consisting of: « define line; 

a definition body; and the pseudoiftstFujtior. UiL^Ijl* 


A define Line contains in order; the pseudo Instruct Ion liEFl^E; a name > which 
in to be definea, called the macro name ; and zero or more names ‘which are dummy 
symbols; il 1 separated by spaces or commasexcept that □ dummy symbol may be 
preceded or terminated by / or \ instead; the whole extending through the first 
^ character, but if tb£t character Is cr ar.d the next character is ]J_, tha If 
also is taken as part of the define line. 



The definition tody is all text fallowing the define Line, up to but not 


including tEie first un-^ tcbod uie of TERMIfc. (The TERMLM pseudoinet ruction ia 
matched: by JET, IR*C P IKFS and DEFIHE*) 

The effect of a macrcinsttUCt Itu definition is that when its TEKMIN la encountered 
the mac to name becomes defined as a ma c roina t rue t ion with the string value of the 
4e£Ininion bodyi 

As this happens T the characters to the Left and right of each dummy 
symbol, occurrence in the body are examined; each one which is an excl.-ircation 
point is deleted und its place taken by a :ftark which is invisible; except 
that it 4e 1 italfiutes the dummy ion that side when dummy symbols are Looked for in 
(II) below* 

Subsequent to it* definition, if a patro name Is encountered as a syllable (±*e + 
not part of any Cent argument not in a macro definition) the following steps 
are perforaed; 

(I) the Characters following the separator which ends 

the macro name at* re^d as a list of arguments , 

aeparated hy ccnrra and the list ended by carriage 
re turn or semicolon. This process „ termed the 
argument scan , associates in order each duccty symbol in 
the define line of the microinstruction with the 
corresponding argument in the argument list. If 
in the define line a dummy symbol is ended by /, 
the SC&h for its argument is aat terminated by 
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CKS&i (which in thii case ia treated. tiaply as 
either character in Che arg-jctent) * hut by any 
i character; if thETE are dumay symbols to the 
rt^hc df the /, the jc*a assumes that their 
(IC^ccienta jte Tift expressed* The number of arguments 
tead will in an/ case not exceed the number of 
dPtiBiiy symbols In the macro definition.' Furthermore, 
it the first character where an a-rgutueftt i4 
exp acred is [ {span bracket) » thot ir£uE4nt .fi.ll 
consist o£ ell characters following the [ * up 
to the snatching } ; the next argument (if Shy) 
should follow the I lRsed lately without ar. inter¬ 
vening COmmb. (Sight bracket is matched only by 
left bracket.) MfcithftT outermost bracket la passed 
on as part of the argument. Also if the first 
character where an argyasent is estpeetad is \ 
(backslash), the subsequent characters up Co 
but not including the first space or comma are 
interpreted as « field* and for the argument is 
supplied a string of digits expressing Che value 
of the word (as an integer) in the Current Radix; 
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ttie nemt argument i mined ia et; ly follows, the space 
or comae which ended the field, if fewer arguments 
ate efcpt*saed than there are dummy symbols , toe 
arguments given ere associated with the leftmost 
du-ioy symbols, end the unsatisfied dummy symbols 
are given string values according to the fo1 loving 
rules 3 

1) If chepe is no / or ^ in the list of duxay 
syiTibols in the define line* all unsatisfied, 

dummy symbols get the nmll string value. 

2} if t hi re is ofig- or more / or \ in the 1' er 
Of dummy Symbols in the define Line t a.l 
unsatisfied dummy symbols which a;pp caT to 
tho left of the first f av \ gez the null 
string value, and all unsatisfied dummy 
symbols to the right c£ the first f or \ 

Sra given a string value of the form 

or „ ecu. {called a generated 

symbol ; a unique generated symbol being 
aee 1 gncd to each such dummy symbol of each 
US& of any Such ntacroinstrucdiOn. 
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(III the effect to the assembler is that the meets name 
and argument list are replaced by the body of the 
definition of that macreinstruction * with each 
dummy symbol it! the body receiving the string value 
of the corresponding argument* 

For eKar.pLe, if ffAC is defined as full™* 

DEFINE ^HAC u E>F^ 

~-fr\ HOVEIsj E,3 ^ 

IMULB ■^ , F □ .t ^ 

TEHJtlN 

then MAC 1 t t/JC will be seen by the assembler as 

-p] MflVEI ,3 ^ 

->) IMULB w % ,-LOCj 


If the argument Scan is terninated by the presence of s semicolon, that 

s^iculon (as welt as what follows it) i a pa 3s ^ on to the a ssom blar aftat 
the microinstruction bedy. 

The character 1 may be used to delimit dummy symbols when the effect of any 

other syllable separator is not wanted. The definition 

define HAC H,E 
-£l MOVE I ^ E t J £ 

-Pi IHULLM w EjF^ 

TEKMES 

enables oce to then say KAC ] -LOC to generate 

-^1 HOVE I >3^ 

_^j IMULB ^ IjLOCii, 

or KAC w i 1 ,L0C to give 

-^MOVEI ^ 1 ,3 
-*(I?1UL w 1 ,LOC 
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since the fifst argument. which extends from the space ending HAC to the next 
comma, is null. Hotice that only the single character just to the right of 
the macro name is lost i. EiAC ^ ^ , i, >L0C has a first argument consisting of 
one space. 

k cordon use of \ preceding an argument is as follows: 

DETIHE*0ISP£TCK ’MjTAB 

JRSlwTABlN ' 


producing 


TERMIH 

. .=1 

REPEAT 30 T [DISPATCH \.RPCtJT+l,DT 

] - r ■ 

JEST DTI 
JEST DT2 

««■ 

JEST UT0 


The argument brackets [] are often used to pass on argument lists to a macro er 1R£ 

within the definition of the macro being called^ 

DEFINE [lAPU&T FN,L 
1RP A„[L] 

HAPOHE FM.A 
TERHIN 
TEKMEH 


DEFINE MA 70 EE F,AL 
AL 

I’EJOtlN 


KAPUST MAC ? [[1 »LOCl»[ 1 
KAf 4'E NAtpJi.LOCj 

hAPONE KAC> f 1 jLO[C] 
HAKJRE MAC s [2.LOG1 

& , 

MAC i>LOC 

mac % ,lo:< 

MAC 2 >LDG 
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The p 5 ecaeinstmetion *QUOT£ taxes the symbol fallowing end passes it on 
unchanged* protecting it from beiflg takes as a density symbol a? as either of 
the paetj^oinitructiona LEFISZ and TZEMIK* 111 all a the? cases., c nacsS which 
is currcr.cly a dummy symbol will appear to be replaced, by it£ at ring value 
whenever it appear e bounded on each side by non-syllable constituents. Tor 
examplej it A is an accurtulaeor sS well ay a dijftnsy symbol within a icecro 
definition, one might heed to say 
A&& * m QlfOTt A j.A 
to differentiate the two moanifigS + 


. TAfiiname^ My be used within the tinge of ERF, IRPS or I.SPC; or in the 
.GOinanc^ body of a macro definition. Only the first G characters of 
the name are uacd„ The .TAG hus no effect except tc nark 
a place in the 1KF etc- or macro which may be referred to 
by a .GO- . As one of these repeats or a macro is being 
processed* a ending characters to the assembler., when a 
*00 is encountered it is not output nor does outputting 
resume right after the -.GO ; instead, the range of the 
repeat {or body of the macro) in, which the .GO occurred 
is searched for a ..TAG with the matching name. If it is 
found* outputting to the -assembler resumes to the right 
of the ta^. If it is not foetid* processing of the current 
repeat or macro is terminated, and processing returns to the 
point just beyond the range of the repeat or just after 
the macro usage; if this is within an outer repeat or macro 
body, searching for the missing tag is done therein* etc** 
if a tag is net found anywhere until processing reaches the 
top level {outside all repeats and macro calls)* assembling 
then resumes from the poitlt just jfter the outermost 
repeat or macro. 
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.GSSEZAfioJ Sets ^ an ea?ntgd-symbol counter to value of no . 

pisaraiNsiEiucrioss fart nr 

binary Output Formats* 


Storage wocd-5 ire output in one of two modesi absolute or relocatable* 

There a re three possible formats for ihsoluCo output, nsmed ^esd-in neda, 

Half-word read-in mode „ sfid simple block fCroats; there is one relocatable 

format* l'be Head-in mode format, if punched on paper tape, can be read by the 

RIK Loader (at 20) ; the staple block format, if on DECtspe„ can be read by 
MA.CDMF s or HACTRH (the DDT in tine sharing) and Oft paper tape is preceded by a 
SDLK loader in F.Ill format: the raincAtabic format can be read by the linkine 
loader. Virtual quantities , and strorage word* with" nOKl-reto relocation, may 
not occur in absolute mode output. 


ftlMlJ. 

SflLK^ 

REIaJCA^ 

1 FASS £. 


selects read-in mode format output 

elects half-word read-in mode format output 

selects simple block format output 

selects relocatabl e format output and sets 
current location counter to £ with relocation i . 

like RELOCA, but also causes a ‘i-pass a s a esqih I v . 


SBLK is initially selected. 

causes output of &BLK iocd*r and enters 3 EHK format 

WORD i wtd^; The value of urd is Output as a 36 -bic vsrd . In 

. relocatable and sirfile block formats, which, out out 

storage words in blocks* any block currently 
being accumulated is inanediately output so that 
wx_d appears in the proper place and between blocks. 
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NOSYMS 

. HSTGU 

.YSTGW 

Loader Commands. 

In relocatable format 
action d y the Linking 
* LESHA i-' n^melist^, 


.LIFE ^ name 1 i at ^ 
-ELDC X 


Suppresses -output of symbol table ■which normally 
accompanies binary progran:.. 


nrihbles SWu -error printout to occur if a storage 
word is generated. 

disables 5WD error printout. .Y5TGVI is 
Initially selected. 


certain pseudolastructions are available to cause special 

Loader when encountered* 

This must occur before any storage words* It 
tells the loader that the program to follow is 
5 library program - The entries in the namelist h 
separated by commas, are either names or groups of 
names separated by space, +, and - + An entry is 
said'to bo satisfied: by a list of Symbols if 
either (a) Che entry la a name add that naicC appears 
in the list of symbols; or (b) the entry is a group 
Of naroes, all of which rtsirCs preceded by space or 4- 
ar* in the list of symbols* and none of which naeses 
preceded by - ore* The Linking Loader Will omit to 
load e library program unless one or more entries id 
Its namelist are satisfied by the list of undefined 
global Symbols used in programs already loaded. 

■ u -* fc ' ■ I*, b... U 3 MBkv-._ 

bo 5t d E f Seen. 

End Lord Time Conditional, Any storage words 
appearing between .LIFE and .ELDC are passed on 
to the loader which will load their, only if one or 
more entries in the nonelist are satisfied by the 
list of defined and undefined global symbols used 
In programs already loaded. 

HdC-C : .EU>C should always be followed hv a location 
assignment {LQC pseudo ins t ruct ion) . 5 oc-e t in.e s if 

there is a series of lead-time conditionals with no 
intervening non-conditional matter the !£,(; T ..^ 
only be used after the £ast. Notice that LtC 
may be uaed to continue leading storage words 
into subsenicer-1 locations where the effect of the 
lead-time conditionals is net necessarily known. 

Lead Time ConditionsIs may be nested. 
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.LIFE £.word 
+ LIFLE A wnrdj, 
.LjlFL & wor d 
■ LIFG A word ^ 
.LIEGE A word^H 
.LIES A word ^ 


Load Time Conditlocals On Value. Any Ofle of 
thes £ starts a range i4j icb is an<ded by .FT .nr:^ 

In each cas3 the word is evaluated by the Loader> 
and the storage words in the range are loaded 
only if the value of word is respectively 
= 0 P £. 9, <9; >9* £ Q> 4= 9. 


. lwkjot 


.LOEfifltf2*f3^ 


, GLO&/dlnaml A nam 2 , . .J 


.LLBMJdtiaJinl inam2. , . 


if output is relocatable format, causes 
LEcadlate output of all accumulated linking 
pointers. 


like .OFj but occurs when encountered by 
Loader in relocatable format. (fl is an 
instruction, f2 is taken as the contents of 
the specified accumulator, and f3 as the 
contents of the specified memory location). 

Has no values loader sets variable ,LVAL1 
to resultant accumulator content, and .LVAL2 
to resultant memory contents. (Initially, 
.LVALI and ,t,VAL2 have the value 0), 

has same effect as appearance of each name 
followed by a ", but generates no storage 
wo rd a . 

will output Che given names to the relocatable 
loader such that the loader "'sees" them in this 
program when queried by load-^time conditionals. 
Ho definition is given to the loader, and a use 
of . I. IEEE does not cause the name a to be seen 
at all by the assembler. 


ERROR ME S SAGES 

An error message typed out by MIDAS is in the following form: 
SYM4NN MKH i StltS CCC 
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EYH+ITK ±e the current location In terms at symbolsj Ml-lM is the current location 
in octal; L is the depth in maCXO-inatructfens; JQO. £s the offending syllable 
(if snyl ; CCC is a 3-character error code, as listed bfrlow, A dagger + in she 
*01 lowing listing marks a fgtal error, which KIH/i& will not proceed past* 

[All undefined symbol errors treat th* Symbol as having value 0, relocation $] 


ysw 

II SC 
USP 

usa 

UCD 

USE 

USL 

USE 

USS 

USM 


USO- 

HDT 

Hi'V 

RJES 


undefined symbol in a storage word 
untie £ indd Symbol in a constant word 


undefined 


undefined 

undefined 

uhdofinod 
undefined 


symbol in a parameter assignment 
(to right of *=) 

symbol in count field of R£?EAT 

symbol tn test field of conditional 

sSSCrr.h 1 y 

symbol in END pseudoinstruction 
symbol in LOG pseudoinstruction 


undefined a yirbo 1 in BLOCK pseudo in st meet on 

undefined symbol in numeric field of SQUCZ£ 

psend oinat rue Cion 

undefined symbol in field following \ in 
microinstruction argument 

ync*fined Symbol in OF TSZZ pseudoinstruction 

multiply defined tag, A variable , defined symbol 
or maoroinatruction appeared Co the 
Left of ; find ■was not redefined* 


multiply defined variable. A defined symbol Or 
macroinstruction appeared followed 
by 1 * and was EOT redefined. 

reserved. An attempt was mad* to redefin* a 

pseudoinatruethen. It was EOT redefined. 



ILT 

1?A 

QPA 

IfcQ 

MCI 

USB 

EFO 

X5G 

UFM 

sun 

KDS 

IlC 

I LA 
IRA 
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illegal tag- E earthing other than a symbol appeared 
to ch* Loft of : find no action was f&ken, 

11 legal parameter assignment. Something other than 
a sy.-nbcl appeared to the left of = and 
no action was taken. 

questionable parameter assignment. A macro name 
or pseudoinstraction appeared So the 
left of = and h’AS redefined. 

illegal EQUALS + ObS of the arguments was not a 
name, ao action wag taken. 


multiply defined tag sc virtual Location. 

not sixbic. A nOfi-pri rt-t Lng Character eppearct in 
the text argijjntnt of Sl^felT or to the 
right of " . 

exponent overflow, floating point Cumber too large. 

lost Significance. Fixed point number too large. 

unused format of fields in a word. Tina word 
is taken as 0* 

(turned on by .NSTCWQ storage word generated. 

n'o separator, A^G or ASCII fox instance. 

illegal closing • Attest to match ( with ] or 
[ *fich ) 

virtual quant tty used in absolute assembly 

non - 2 s re- relocation used in absolute assembly 

illegal relocation'. A field with relocation 1 

was put other than with ita right end 
between bits 17 and IB or 35 end 3^+ 


IRL 
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IRC 

res 

IMY 
1DV 
PEI 
CLI 


illegal relocation iouiiL. A field had a relocation 
other th#n 4 1 or 

illejgil virtual. A virtual Quantity was oat 

other than with its right end between 
hits 12 and 13, 1? «id 18* 3p and 31* 
or 35 and 36* 

Illegal raultiplicition of virtual quantities 
division by viTtuai quantity 
. used when location indefinite t jj as&Vi^&d 
i used at indefinite location 


LAI 

lotat ion 

tTCA 

too many 

TTVA 

too mioy 


■assignment ccntains iLLegeL reiocation 
constant word areas 
variable areas 


+TWC 

rCUj 

iVLD 

-rCRD 

fvTCf: 

GR1 

-JKEMA 

t*® 

7 MCE 

ILF 

flAH 

fLLH 


too riacy constant words in one area 

constant word area location differs frOn 
previous pass 

variable are* location differs frem previous p^^s 

relocation of constant word area diffe.r& izim 
previous pass 

relocation of variable a fee differs frctn previous 
pass 

relocation of constant word area illegal 

COO many du±vmy symbols in macro definition 

tso much arguments (strings too long) at use 
of macreinstruecion 

macroinstruction capacity exceeded 

storage COjfscity exceeded 

il'legsl format * Programmer's intent unclear* 

internal assembler error 

assembler made illegal momOry reference 
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■ ■■EV-TNf :s n: :.i TIhk-siiar i n?; 

With MACEMP, load ftbrr. the MACDM? SYSTEM tape the dump-mods file MIHAS. 

(There r<ay exist also a file- MIDAS NEW* It m*y have new features, or fix 
errors in old. Its u 3 <s for 333 emblies instead of the MIDAS file would be 
appreciated as ah ift vivo check-out of Che new version.) When HI&iAS is started, 
it will accept a string of commends £rCn the On-Line Teletype h ended by two 
successive ALl>X>l>E characters* The effect is tha SaioC whether all the coemnands 
are in nne string or they are each in a separate string delimited by ALT MODES* 


will be used as a symbol for ALT MOLE.) In normal use , one should give 
commandJ in the following ordori (I) select an input file; (2) scloot ah 
output medium; (3) direct the assembly; (4) file the output {numbers (I) end 
(2) may be interchanged). 

{!) Input Selection; the cCmmshd nEln^mCl ^in4nfe2 0 
will select for Input the file named noma£ net:el 
or the DECCapsJ Oh ahft n* If the Eh command is 
not given> input is selected from the paper tspe 
reader or on-line teletype* (The reader is checked 
initially, and after each character t s typed in*) 
(2) Output Select!ont the commend rEI will select foT 
Output on the DECtsp* bn unit m, If tha El command 
Is not given, output will be on paper tape. 




(3) Assefliblyj the command A causes the program to 

be assajtibles. This +3 the cuEesn.d normally used; 
it is corapbEfid o£ five partg. which earn be cbmrr.sinded 
separately. In order, chose ire 

1 initialise, Forget ell symbols, macros* etc, 
except those in the Initial Symbol Tibi#; 
set the Current Radix to 6) set the Current 
location Counter to with relocation. 

Select ££Hi Output format; clear all input mi 
output buffers, 

0 pass one. Read the input file and assemble 
it, defining symbols and nacres, developing 
values of storage words, etc, Ivo Quinn: is 
done ynless the iFASS psoudoinstrucrion was 
used in the program. 

£ punch SLLK Loader if is output format, 

I poss two. If iP-^SS was not used, reed 

the input file and assemble it, outputting, 
storage words (and in the relocatable foraigt , 
various data concerning virtual usages) to 
the output device previously selected. If 
PASSi was used, do none of this btt in-sC-cad 
check if any symbols were used which are 


still undefined 
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When one 
70 leave 


i 

1 

l 

: 

i 


L symbols, Output 2 symbol tsM* (unless 
NOSIKS wie u b -0 d ) . 

(4) Output Filins: tine command EF namel w nace2 

«ill file UECtape output in SLUt c-ode far 


absolute-mods Output Or KELOC mods for 
re I oca tab is mods output. There is no need 
for this if output was to p£per tape, or if 
the aspectled program is not going to be use 
ffor instance* due to a large number of 
assembly errors). 

program has been assembled t another may be without reloading MIDAS * 

KllttiS add return t£J MACK® , use the command £♦ 


c 


There at* also several, characters which may be typed in and take effect 
immediately* without befng part of command strings, These are various letters 


with the CTRL key hold: 

Li 


[2 

l£ (bell) 



type out ell input characters processed by tfinAS, 
This includes expansions of macros. IEF, etc* 

turn. off type out, 

■Quit tut re-st act initios rod wait for typed-in 
commands. It is $dyi£ubl$ to go to MAjCScIT and 
load a fresh MIDAS if you have Quit* 

Turn, on line printer output* 

Torn off line printer output. 

Commence output to paper tape. 


is 

li 


Caaae paper-tape Output. 
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Commence DECtepe output* 

■iV 

Cease output to EECtape, 

VQ 

reiuoe reading from DECtspe 

fe 

interrupt reading lECt ape * 


g? ERATJHC IH5TftUCTI0K!j TIME S HARIMS 

To DDT type MJUA£ Ul- {alternaLively, any other commands which will load 
and start the prog* am T5 KLDAS on dev it £ SYS), Into KIDAS type a CttSMPd 
line «mpria*d of (a) the destination f ile designation; (b) the character 
t- {^ift q); ( c ) the source file designation; (d) a carriage return, A 
file <3 £9 i gnat ton consists oft a) {optional) a ''system name" ended by 
l (sftmicoltm). If no system is specified, the nan* the user gave as he 
logged in ia assumed. b) a device name ended hy ; (colon)■ c) the file 
name, consisting of two S':hnames separated hy a space- 1: a system name 
or device name is not apecified in the destination. description, ths 
name used in the source description will be taken. If no file name is 
given in the destination description, on£ will be assumed whose first 
subname is the first subname of the source file, and whose second subname 
is BIH+ When the carriage return is typed, MIDAS will read the 
designated source file, and output the assembled result and file it 
accordingly to the destination file designation. The title (on each 
pass), FRitfTX output, etc, and error messages will appear on the user's 
console, Mien finished, MIDAS will do a Value Return to PUT- 
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Radix-50 SQUOZE Cotte 


This is she £&lhn la which symbol names arc represented iftcertwlly and in symbol 
table c-utptit. 


CLis :ac ccr 
Mil 
0 
I 


2 

3 

4 

5 

6 
7 
3- 
9 
A 
B 
C 
D 
E 
F 


K 


Va1 ug (oc t s L) 

0 

1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 

14 

15 

16 
17 
20 
21 
22 
23 


CUaratter 
J 
K 
L 
M 
M 
0 
F 

q 

it 


T 

u 

v 

w 

X 

¥ 

Z 

* 

$ 

°/o 


¥a!u&(octsl) 

24 

25 

26 
27 
313 

31 

32 
33: 

34 

35 

36 

37 

40 

41 

42 

43 

44 

45 

46 

47 



37, 


Ssy chc name is AECDEF - Che Squose cod* is 

2 $ + 50 * < 1? + 5 $ * < 1* + 5 $ * 15 + 5|f * <14 + $$ v 1J»» ? 

1 * 0 . the Last character is least aifinlfitint in th* tadiK-S® (otfal) wp***en 
tatior.. If the name has fewer than & characters, the last characters at* 
ta'-ien ss nt.Il. 

The tadin-5® scheme leaves 4 free bits at the high-order end of t 36-hit 
rtord; these ate used as Code Bits to describe Che type and relocation &£ the 
s yrnba 1. 



Initial Symbol las It 


I 

Va L Lit 

E VTil (Jtl 1 

Value 


(octal) 


(octal) 

1PASS 

nsaudo 

AOJ 

(340000) 

A DP 

cmmy 

AOJA 

(344000) 

ADDS 


AOJE 

(342000) 

ADDI 

tz7i$m 

aojg 

(347000) 

ADDM 

(2 n$m 

AOJGE . 

(345000) 

AND 

imm) 

AOJL 

(341000) 

ANDB 

(4fl7WT!S) 

AOS 

(350000) 

ANPCA 

(41^00) 

AOSA 

(354000) 

AUDCAB 

(413000) 

AOSE 

(352000) 

andca: 

(411000) 

A02C 

(357000) 

ASDCAM 

(412000) 

AOSGE 

(355 my 

ANDCB 

< 44*0 m 

AOSL 

(351000) 

AMDCBB 

i^mm 

AGS LE 

(353000) 

/.tlBCBI 

(441000) 

AGSM 

" (356000) 

akdcem 

(442000) 

APR 

0 

akbch 

(420000) 

ASCII 

pseudo 



A5CTF 

pseudo 

akdcmb 

(423 $m 

ASH 

(240000) 

ANDCKl 

(An$m 

ASHC 

(244000) 

AWDCMM 

(4 mm 

BLKI 

(700000) pseudo 

AKDI 

<4 mw? 

AO J LE 

(343000) 

AKEM 

{Amm 

AGJff 

(346000) 

AOBJW 

(253000) 

BLKO 

(700100) pseudo 



BLOCK 

pseudo 

AOB3? 

(252000) 

ELT 

(251010) 

CAl 

&<mm 

coasz 

(703300) pseudo 

CaIA 

(304 m) 


114 

CASE 


DATAI 

(7 £0040) pee tide 

CAIG 

(307000) 

VA?t\& 

(700140) ojoudo 

CATGJE 

(305000) 

DC 

200 

CAH 

(301000) 

DCSA 

300 

CAILE 

(303000) 

DCSB 

304 



EECIMA 

pseudo 



DEFINE 

pseudo 

CAL-2 

(306000) 

DI.3 

130 

CAM 

(310000) 

EIV 

(234000) 



dive 

(237000) 



DLVX 

(235030) 

CAMA 

(314000) 

EIV11 

(2.36000) 

CAME 

(312000) 

DDE 

(137000) 



DPBI 

(1361! £0) 
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Syr EjO i 

Value 

SyinllQ I 

Vfiiyt 

r r. 

L-l si nU 

(11700#) 

EKD 

pteuOii 

f- *. !. 1 ’"*lT? 

Ij/'ii :b#u 

(31500#) 

EQUALS 

pseudo 

CAKL 

(111000) 

EQV 

(44 t*m) 

CAtfLE 

013000 ) 

EQVE 

(447000) 

C/iKH 

(3160##) 

EQVI 

(4430350 

CLEAR 

(4#0000) 

EQVM 

(446030) 



EXCii 

(250000) 

CLEARS 

(403000) 

EXP 

pseudo 

CLEARS 

(401000) 

EXF-UMG 

pseudo 

CLTAEK 

(402000) 

FAD 

(140000) 

COE I 

(700240)pseudo 

FADS 

(143000) 

COKO 

(700200)pseudo 

FA3L 

<141000) 

CCSiSO 

(700340)pseudG 

FAS-i 

(14 2 m) 

OOl'SFA 

-p .■■ I: ■: i :'J 



F7lCR 

(IM0P0) 

F&BM 

(152000) 

FADR3 

(2*70*0) 

F53R 

(154000) 

FAD3UL 

(1450*0) 

F53RB 

(157000) 

FAWSM 

(1460m 

FS3EL 

(155000) 

FPV 

(1700m 

FS35K 

(136000) 

F3TO 

(173000) 

FSC 

(132000) 

FDVL 

(171000) 

HLL 

(500TO 

PDW1 

(17Z00W 

KILE 

(530000) 

FDVR 

(174000) 

HLLET 

(531000) 

FDTOB 

(177000) 

TiLLEbi 

(532000) 

FDVRL 

insm) 

ISLLE5 

(335000) 

FDvTIM 

(1760m 

KLLI 

(50If00) 

FMl- 

(160000) 

hlem 

(5*2000) 

FMF3 

(163000) 

HLLC 

<520000) 

Fll?L 

<167000} 

HLLOI 

(521000) 

EtfPM 

<1«000) 

MLLGH 

(522000) 

Fl'H r R 

(i«4pm 

HLLQ-S 

(523000) 


(167000) 

TILLS 

<3P35W 

FKFEL 

(153000) 

WLL2 

(310W} 

YU? m 

(LG6000) 

rlLLZI 

(31100?) 

FSB 

(130000) 

HLLZH 

(512000) 

FSS& 

(133000) 

ULLES 

<513*00) 

?SBL 

(131000) 

KLR 

(544P00) 

HL.KJ* 

(374.00-?) 

HSLOI 

(525100) 

HLsEI 

(375000) 

URIAH 

(526000) 

EiLElSK 

(57 

URLOS 

(527000) 

HL5E5 

(57700?) 

mas 

<507-?m 

Pf T,*T 

Fi L*-^ — 

(545000) 

ERL2 

(5L6#P3) 

hL?i'j 

(546000) 

HRLJL 

(515*00) 

KLEC 

(56400^) 

HWLZM 

(5LG003) 

KLitOl 

(565^0) 

:)J1L2S 

(517050) 



Symbol 

'/■£ L uC 

Symbol 

Value 

HULGM 

(566000) 

HSR 

(540000) 

ELE.0-S 

(5SJW 

HERE 

(570000} 

1ILE.J 

(547000) 

HERE I 

(571000) 

JTLRZ 

(554 m) 

HEREK 

(572000) 

HLfi-2.1 

055 m) 

HUSES 

(5?3000) 

11LR&M 

0 r mm 

HR ELI 

(541000) 

KLRZ.S 

(557 m) 

KRKH. 

(542000) 

KRL 

<5041 m) 

KRJL0 

(560000) 

HRLE 

(siwm) 

HKROI 

(561000) 

HRIEl 

(535000) 

KRR0M 

(562000) 

KALEM 

{53m$} 

HREOS 

(5630*0) 

IffilES 

ittpm 

HEIRS 

(5430*3) 

KELLI 

0 mm) 

HRR2 

<55 mt) 

;fRLH 

0 mm 

«RREI 

(55133?) 

HRLO 

0 mm) 

HRE2M 

(552000) 

ERRZS 

{mm#) 

I0RE 

(437M0) 



IQRI 

(435000) 

IS? 

a mm) 

IDEM 

(436000) 



ISP 

pseudo 

ID IV 

<230000) 

IRPC 

pseudo 



laps 

pseudo 

iDira 

(23300U) 

JFCL 

(255G£0) 

IDIVI 

(231000) 

JRA 

(2S7000) 

E)TVH 

(232000) 

JEST 

(254000) 

j.DPB 

(136000) 

J5A 

(266000) 

IPl 

pseudo 

i$P 

(265000) 

IF2 

pseud li¬ 

J5R 

(264000) 

i ft: 

ps cudo 

JIMP 

(3200001 

IFG 

peeudo 

JEJMPA 

(324000) 

IFC-E 

pssudo 

JUMEE 

(322000) 

IFL 

pseudo 

JUMEG 

(327000) 

IFLE 

pseudo 

JUMECE 

(325000) 

ItK 

pseudo 

JUMP! 

(3210m 

IF5E 

pseudo 

JTJMPLE 

(323000) 

I FEN 

pseudo 

JTLHPH 

(326000) 

ILDjj 

(L34000) 

LD3 

(135000) 



Lnfil 

(134000) 

BIUL 

{.nmm) 

L 71 

124 



LOC 

pseudo 

IMUL3 

(223000) 

I4H 

(242000) 

EiULI 

(22100(1) 

FSHC 

(246000) 

TMTJLM 

(222000) 

MOVE 

(200000) 

JO PL 

(434000) 

MOVE 1 

(201000) 

MGvEri 

( 2023 * 0 } 

POP 

(262*03) 

MOVES 

(203000) 

POPJ 

<26 3 pm 

MOVM 

(214000) 

PRIHTC 

pseudo 


] 



5ynba 1 

Value 

3WFJI 

<215 mm 

Mfttftf 

{zimrn 

HOYH5 

{2mm 

HOFH 

aimw) 

}»™i 

{imm 

yavtin 

amm 

HOWS 

{ 2 mm 

riqys 

(204000) 

HO vs I 

ammm 

bSQ'YEM 

(2 mmm 

HDL 

(224000) 

HOLE 

(227000) 

HULL 


KlJU! 

(226000) 

NGSYH5 

pseudo 

FULL 

pseudo 

OCTAL 

pseudo 

OFFSET 

I'SP-jdO 

QS.CA 

(t>5mm 

oacA& 

(457000) 

ijECA X 

(455000) 

OKCA51 

(456000) 

OSCE 

(470000) 

ORC&B 

(473000) 

OECBI 

(471000) 

ORCEM 

(472000) 

men ___ 

(464000) 

ORCKB 

(467000) 

ORCK1 

(465000) 

ORCHM 

(466000) 

FI 

4 

SETCAH 

(452000) 

SETCM 

(460000) 

SETCNB 

(463000) 

SETCNI 

(461000) 

SETfJIM 

(462000) 

5ETM 

(414000) 

SETMB 

(417000) 

EETttr 

(415000) 

5ETMH 

(416000) 

SETO 

(474000) 

SET03 

(477000) 

SETOl 

(475000) 

SETQM 

(476000) 

SETZ. 

(400000) 

SETZE 

(403000) 

SETZI 

(401000) 

SETEM 

(402000) 

S1XBIT 

pseud-q 

SKIP 

(3 mm 


Symbol 

Value 

SKI PA 

(334000) 

SKIFF, 

(332000) 

5KIPG 

(337000) 

5KIFGE 

(335000) 

TOC 

(650P00) 

TOGA 

(654000) 

TECE 

(652000) 

YRUffEZ 

pseodc 

FTP 

m 

PTR 

104 

PDST3 

v&mn 

PUSH! 


RASI5! 

sse-Lzdo 

HEIvOCA 

paeudo 

REPEAT 

>■ se ud o 

e Hi 

pfitudb 

RiMl 

pseudo 

ROT 

amm 

ROTC 

(24 5mm 

SBLK 

useu-do 

SETA 

"(424000) 

SSTAB- 

(427000) 

SEjTAI 

(425000) 

SET AX 

(426000) 

SETCA 

(453050) 

SETCA75 

(4S 2m) 

SET CAT 

<451030) 

SKIRL 

''(331??$) 

SKIPLE 

om m 

SKIPS* 

amm 

SOu 

(mm:- 

SOuA 

(364000) 

SOJE 

(362000) 


(3G7000) 

SGJGE 

(365000) 

SOIL 

(361000) 

scau; 

(363000) 

soja 

(366000) 

SOS 

(3 imm 

SOSA 

(374000) 

SOSE 

(372000) 

sosc 

(377000) 

SOSGE 

(373000) 

SDSL 

(371000) 

S0S1E 

(373000) 

SOSE 

(376000) 

sguozE 

pseudo 

SUE 

(274000) 

SUEB 

(277000) 

suin: 

(275000) 

SUEM 

(276000) 

TLSA 

' (605000) 

Tl^S 

(6030(10) 

Tints 

(6070P0) 




NOTE: 


Symbol 


TDCN 

TDN 

Cl A 

' 

TOfN 
TOO 
:: . 
rroE 
toon 

TDZ 

TDZA 

TDZE 

TDZN 

TER2IN 

TTfLE 

TLC 

TLCA 

TLCE 

TLCH 

TLM 

TR2 

TRZA 

TREE 

trzn 

TSC 

TSCA 

TSCE 

TSCN 

TSNA 

TSNE 

TSNN 

TSO 

TSOA 


TSOE 

ISON 

tsz 

TSZA 

TSZE 

TSZN 

XTY 

TWX 


UTC 
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Value 


< 656 my 

<61 m0) 

<6i4 m) 
(612000) 
( 616000 ) 
(670000) 
(674000) 
(672000) 
(676000) 
(630000) 
(634000) 
(632000) 
(636000) 
pseudo 
pseudo 
(641000) 
(645000) 
(643000) 
(647000) 
(601000) 
(620000) 
(624000) 
(622000) 
(626000) 
(651000) 
(655000) 
(653000) 
(657000) 
(6110.-0) 
(615000) 
(613000) 
(617000) 
(671000) 
(675000) 

(673000) 

(677000) 

(631000) 

(635000) 

(633000) 

(637000) 

120 

310 

210 


Symbol 


TLO 

TLOA 

TLOE 

TLGN 

»» 

1L6 

TLZA 

TLZE 

TLZN 

TEC 

TRCA 

TRCE 

TRCN 

TRX 

TEN A 

TRUE 

TRNN 

TRO 

TRQA 

TROE 

_I RON 

UTS 

VARIAB 

WORD 

XCT 

XOR 

XORB 

XGRI 

XOHM 

XWD 

XWORD 

•ASCII 
.BEGIN 
. .ELDC 

.END 

' .FNAM1 

• FNAM2 
■FORMA 
.GLOBA 
.GO 

.GSSET 

.LIBRQ 

•LNKOT 

.LOP 

.NSTCW 

.TAC 

• TYPE 
YSTGW 


Value 

(661000) 

( 665000 ) 

(663000) 

(667000) 

( 621000 ) 

(625000) 

(623003) 

(627000) 

(640000) 

(644000) 

(642000) 

(646000) 

(600000) 

(604000) 

(602000) 

(606000) 

(660000) 

(664000) 

(662000) 

(666000) 

214 

pseudo 
pseudo 
(256000) 

(430000) 

(433000) 

(431000) 

(432000) 
pseudo 
pseudo 
Current Location 
pseudo 
pseudo 
pseudo 
pseudo 

pseudo(t-s only) 

pseudo(t-s only) 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 

pseudo 


In the time-sharing 
version there are a 
great many addition: 
initial symbols, • 
for example, system 
calls, status bits 
etc. This list 
changes frequently 
in accordance with 
the development of 
the time-sharing 
system, so no 
attempt has been 
made to include 
them here. To avoid 
conflict with these 
symbols, bear in 
nind that each such 
symbol begins with 
a period. 
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44 r 


?BLK 



U) 

S3LK leader ir.. RDM. farestj Rfi-acl Left 

* numbers are acta! 

-to-Rlsr 

DATA! 

PTR,? 

COKO 

PTR, 6 ^ 

DAIAI 

i i*- a 

JSF 

14,3? 

DATA I 

KEEL ,2 

DATAI 

PTR 3 LA 

DATA I 

PTRj 3 

HOVE 

15,16 

DATAI 

PTR A 

JUHPGE 

: 16,t6 

DATA I 

FIR ,5 

JSP 

14,3? 

EAIAI 

?TR ,6 

DATA! 

PTR>(If 

JSATAI 

FTR,7 

ROT 

15*1 

OATAT 

PIR,I0 

ADD 

15,(16) 

DATA I 

PTR>n 

AO E JET 


DATA I 

PTRjL2 

MOVE I 

14,,33 

data: 

FTR,L3 

IRST 

3? 

MTAI 

PTR,3? 

COESO 

FIR,10 

DATA I 

FIR»3D 

JRSTT 

3? 

DATA i 

PTR32 

JRST 

(14) 

DATA I 

PER,33 

DATAI 

FIRiLb 

DATA I 

PTR,34 

CAKE 

15,16 

DATAI 

FDR ^ 35 

JU>1F A 

I 

DATA I 

JftST 

PTR 3 36 

1 

GR£T 

* pS5 
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(2] ft Locks read by ££LK loader 


the chock sura 
for each data 
block is 
co-n^oted Cd 
follows; take 
the header 
word; rotato 
it to £h a 
left one bit 
and add the 
first data 
■word; rotate 
the result to 
the left cue 
bit and ode 
the second 
data word; ate* 
After the nth 
data word the 
result should 
eeual the 
checksuE. 


r 


rsoGf.™ i 


logical 
block 

I f"HlM£™\ 
i punched ': 
blocks | 
have 




/ C,-n) first CtidruES 
COctenCs of 1st cdJr, 
contents of (1st addr*+l) 

J 
t 

contents of {1st addr„-fn-L)j 
checkout) 


any ntt-nber of data blocks 

t 

# 

I 


; header wbrd 


h data 
words 


lilET 


start 


j just b 1otk 
to start 
of program 


i 


I 

i 




The address 


;Ticad-cr word 


! 

ift the header 
word of each 
data Hock 
of the symbol 
table should 
be Ignored* 

5TM30L . 

TABLE 

Notice that 
a jR5" 
instruction 


block 


/ (> _m )0 

SQUG£E+(040000) 

value 

SQUOZE+(040000) 

value 
1 1 
i 

i 

sQooaE+cjWifg^j 

value 


1 


1st symbol 


2nd symbol 


j f m\cb symbol 


checkSura 

I 

J 

any number oi blocks 


is positive 


JRET 0 


i end of symbols 



47. 

Symbolic Format 

The format- free nature of the MIDAS symbolic Language olld^S a great deal of 
typographic variety, but some of this variety should generally be given up 
for the sake of readability of one f s program* The suggestions which follow 
are not Hard-and-fast rules , but in most eases will represent s consensus as 
to good practice* 

(1) A storage word should appear on a line indented one tab atop, 

(2) An address tag (symbol followed by colon) should net be indented, 

(3) All address tags referring to a given location should appear on 
separate lines , with the contents O'f that location indented once 
On the same line as the last {jot only) tag. 

(4) Blank lines (redundant carriage returns, line feeds, etc*} may 
occur wherever useful to demarcate parts of a routine, 

(5) Ihe entire typescript should be divided into pages (by form-feed 
characters). The logical divisions of the program should coincide 
with page divisions. Although a page will bold up to about 60. 

Linos t it is good practice wbenOv*r ■convenient to put only 45, or 
5i!. lines per page* ■ '* ■ 

(6) Within a storage word, use space rather than tab as a field delimiter. 

(7) Close all { [ and c groups with ) J and >. 

(-0) r rfh-en a comment is applied to a stOTHge word, put one tab before the | + 

(9) P-Seudoinsfc ructions and nacre names which generate one or inor& Storage 
words should generally be treated like storage words. 
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T’J'JU and TITLZ ate usualLy not indented. 

{LL) Vizh the possible exception of & n accumulators tho-uid as a rtLe 
.be referred to symbolically, with such symbols da fined at the 
be ginning o£ the program,* 

(12) teuerally it is $ good Idas to put a parameter assignt-ent (use of «} 
E)E the earliest point in the program where its Tight side is defined. 

EXAMPLE 

The fallowing page £,5 an example of coding in the MISAS language. (It i& the 
first page of £ program whiih us&S the TV iscaera.) It demonstrates many, 
though by no means all, of the features of HULAS, The FIX macro is indeed 4 
sequence of instructions which will convert a floating-point number to fixed- 
point* 


t 



TITLE FIND THAT PLL 


RELOCATABLE 


MSCI4H-2 

TVriCHW-3 

TVVCliJJ-Jf 

TVCCItHsS 

TVA*77G 

H$C=750 

LPDL=1Q0 


ft Er 7 S KE SALLP 
SETCM 
JUMPE 
REPEAT U-I, t 


N, HO 

Y,* 

Y,NO 

LSH X f l 


ANDCM Y,X 

) 

JUMPE Y,HO 
TLMN Y,777000 


JRST . + 3 
LSH Y # -X1 
TLG Y,allCOQ 
FSC Y, 2& 

FAD Y/Y 
LSH Y,-27 


tern I N 


DEFINE FIX 

MUL1 X,bGO 
TSC X,X 

ASH X*I,-2t,3CX} 
TERM IN 

P"=I 

Y'‘=4 ;V 
T"*S ;T 
X i|: =3 ;X 
D“2 
£=6 

DENG: JRST h *THRU 

LOOKi SETOM LCK1 
SETOM LCK2 
CE.EARM TAXP 
MOVE T,TAKN 
WOVEN TjTAKENO 
CLEARM LETAKE 
CLEARM PNTSS 
SETOM TV I 0 L E 
SETOM CANCEL 
CLEARM MSTIME 
COHO M5C.MSCHN 
JRST LOOXA 



